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ABSTRACT

Western Sahelian rainfall during the primary rainy season of June through September is shown to be significantly
associated with concurrent intense U.S. landfalling hurricanes during the last 92 years. The most intense hurricanes
(i.e., Saffir-Simpson Scale Category 3, 4, or 5) have an especially strong relationship with Sahelian rainfall,
whereas weaker hurricanes show little or no association. The hurricane-Sahelian rainfall association is most
evident along the U.S. East Coast but is negligibig in the U.S. Gulf Coast region.

1. Introduction

Recent work by Gray (1990) has presented evidence
for a very strong relationship between western Sahelian
rainfall and concurrent intense hurricane activity in
the Atlantic basin during the last four decades. Landsea
(1991) and Landsea and Gray (1991a) also provided
evidence that this relationship was also significantly
reflected in the U.S. landfalling cyclones, especially
those along the East Coast from the Florida peninsula
to Maine. Rosenthal (1991) has argued that this rela-
tionship is not statistically significant at the 0.05 level
for the Florida peninsula alone. However, it is not sur-
prising that such a narrow spatial stratification using
just over four decades of information would yield a
weak result. Landfalling hurricanes, especially the in-
tense hurricanes, are very infrequent events for a com-
paratively small length of coastline.

This paper extends our analysis of the African rain-
fall and Atlantic hurricane association back to 1899
utilizing the best available precipitation and tropical
cyclone data. The additional 50 years of data appear
to confirm our earlier assessments; we find that the
Sahelian rainfall-hurricane relationship is highly sig-
nificant for the Florida peninsula and the remaining
U.S. East Coast states, both together and separately,
and that no association can be shown for the U.S. Gulf
Coast.
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2. U.S. landfalling hurricane activity

One of the factors limiting direct comparisons of
seasonal rainfall in the western Sahel and tropical cy-
clones throughout the Atlantic basin (North Atlantic
Ocean, Gulf of Mexico, and Caribbean Sea) is that
reliable quantitative tropical cyclone data are available
only for recent years. Only since aircraft reconnaissance
programs began in the mid-1940s has there been ac-
curate accounting of the seasonal incidence of tropical
storms and hurricanes (Neumann et al. 1987).

Nevertheless, reliable tropical cyclone data are
available for hurricanes that made landfall along the
U.S. mainland back to 1899. The large coastal popu-
lations in these areas make it unlikely that any hurri-
canes passed unnoticed across the U.S. coast since the
turn of the century. A dataset by Neumann et al. (1987)
categorizes these hurricanes by intensity. The Saffir-
Simpson Scale (Simpson 1974), shown in Table 1, is
used to rank the hurricanes from a 1 (minimal) to a
5 (catastrophic). Saffir-Simpson Category 3, 4, and 5
hurricanes are collectively referred to as “intense,”
while Categories | and 2 are characterized as “minor.”

Not every hurricane that forms in the Atlantic basin
makes landfall in the United States; however, the east-
ern U.S. coastline is so extensive that it often lies di-
rectly in the path of these cyclones. Just less than two
of the basin’s annual average of six hurricanes hit the
U.S. coast. Consequently, more hurricanes strike the
United States during relatively active hurricane seasons,
while the United States usually experiences fewer land-
falling hurricanes in calm seasons. The linear corre-
lation between seasonal U.S. landfalling hurricanes and






